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MOVING PICTURES OF M I'e RO B ES. 

THE CHRONOPHOTOGRAPHY OF THE INVISIBLY SMALL. 

THE cinematograph has entered a new field. It now 
shows us moving pictures of a world which is invisible 
to the naked eye and is revealed only by the. micro
scope. This memorable achievement has been accom
plished by the ingenious experiments which have been 
conducted, with great patience and perseverance, duro. 
ing the past year, by Dr. Comandon, with the aij of 
apparatus furnished by Pathe Brothers, the well-known 
film makers. 

The idea was suggested to Dr. Comandon by his 
studies of blood parasites with the microscope and the 
ultramicroscope. In the classical method of micro
scopic exammation the object is placed on the stage of 
the microscope and illuminated from beneath, so that 
the light which passes through the instruments to the 
eye has already traversed the object, the details of 
which appear in black on a bright background. It is 
necessary for this method of examination that the ob
ject shall be more or less translucent, but most micro
scopic organisms are so transparent that they cannot 
be seen in the intense light unless they have been 
stained with certain dyes which are absorbed to dif
ferent degrees by their various parts. It is often neces
sary to poison the organisms in order to keep them 
motionless. Hence the microscope shows merely an 
enlarged picture of colored corpses. In another method 
of using the microscope, the objects are illuminated 
from above, are seen by reflected light, and appear 
bright on a dark background. In the ultramicroscope 
the preparation is illuminated by an intense beam of 
light incident at right angles to the axis of the instru
ment. The sizes and forms of objects are not clearly 
revealed, but organisms and other solid particles which 
are far too small to be even detected by the ordinary 
method of using the microscope appear as bright points 
on a black background, and their position and move
ments can be clearly perceived. 

Dr. Comandon has succeeded in photographing these 
animated scenes, as well as those revealed by the ordi
n'ary microscope, and in reproducing them as moving 
pictures projected on a screen. The method of accom
plishing this result was indicated by Victor Henri, 
who had already employed this method in studying 
"Brownian molecular movements." These moving pic
tures of microscopic and ultramicroscopic scenes trans
port. the observer to a new and strange world. A tad; 
pole's tail appears as a· mass of cells traversed by a 
river of blood, in which the oval blood corpuscles are 
whirled along like pebbles in a swollen mountain 
brook. A drop of bird's blood, photographed by re
flected light, shows elongated red corpuscles drifting 
slowly in a liquid filled with minute white specks. 

PART OF POSITIVE FILM, SHOWING BLOOD 

OF A HEN INFECTED WITH SPIROCHETES 

These are globules of oil, and their presence in the 
blood indicates that the bird had eaten fatty food a 
few hours before the blood was drawn. In some parts 
of South America the poultry yards are decimated by 
the ravages of Spirochetes gallinarum, a blood para
site which is nearly related to the germ of syphilis. 
In the magnified moving picture of the blood of an in
fected fowl these· parasites are seen as corkscrew
shaped objects moving rapidly amoug the blood cor
puscles, in the manner of eels, but backward as well 
as forward. Sometimes one passes through another, 
and chains of two or three spirals, joined end to end, 
are formed. Suddenly, one of the quickly-moving 
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corkscrews enters a hole in a deteriorated red corpus
cle and remains imprisoned, twisting and turning vio
lently in a vain effort to find the outlet. Others follow 
it into the trap, but succeed in making their escape. 
A large white cprpuscle, moving slowly in the manner 
of an amceba, encounters a deteriorated red corpuscle, 
which it envelops and proceeds to devour or absorb. 
The dark background of this strange scene is dotted 
with bright oil globules. 

APPARATUS POR MAKING MOVI.NG PICTURES 
OF 

·
MICROSCOPIC OBJECTS. 

A drop of the blood of a mouse infected with a try
panosome nearly related to the germ of the sleeping 
sickness is shown in another series of moving pictures. 
The actual length of the trypanosomes ranges from 
1/1,250 to 1/250 inch, but on the screen they appear 
like giant caterpillars a foot or more in length. They 
Hdvance somewhat in the manner of caterpillars, by 
the undulating movements of a special membrane. The 
body is swollen at the posterior end and sharply 
pointed in front. The swiftly-moving trypanosomes 
collide violently with the red blood corpuscles which, 
like rubber balls, are indented by the shock but in-

'stantly regain their normal spherical shape. 
These few examples must suffice to illustrate the 

great scientific interest of Dr. Comandon's projections. 
These superb moving pictures of an invisible world 
can be studied at leisure and repeatedly, with the atten
tion devoted entirely to the phenomena under observa
tion. In the ordinary method of microscopic study, 
the observer must simultaneously examine the object, 
keep it in focus, and draw and describe it as accurately 
as is possible in such conditions. The moving pictures 
also afford an admirable means of teaching. 

The apparatus by which these films are produced is 
shown in an accompanying illustration. A small and 
intense pencil of light, produced by a 30-ampere elec
tric arc lamp, is concentrated upon the object by a 
closely-stopped lens, either directly or (in ultramicro
scopic work) by means of a mirror which reflects the 
beam in a direction perpendicular to the axis of the 
instrument. The microscope is placed horizontally and 
projects a real magnified image of the object upon the 
strip of film which moves intermittently behind it. A 
small hole in the back of the camera allows the image 
projected on the translucent film to be observed with 
a magnifying glass, so t'b.at the focus can be adjusted 
and the position of the object in the field altered as 
may be required. 

One of the greatest difficulties encountered by Dr. 
Comandon was caused by the heating effect of the 
powerful beam of light, which killed many micro-or
ganisms in a few seconds. This difficulty was over
come by interposing, in the path of the beam, a disk 
with alternate sectors cut out, and causing the disk 
to rotate in synchronism with the cinematograph, so 
that the preparation is illuminated only during the 
actual exposures of the film and the light is cut off 
during the intermediate and equal intervals (1/32 
inch) which are occupied in moving the film. The 
rays also pass through a glass cell traversed by a cur
rent of cold water which absorbs much of the non
luminous but strongly heating radiations. 

A magnification of 10,000 diameters is obtained by 
this method. With this enlargement a flea, if it could 
be shown entire on the screen, would appear as large 
as a six-story house.-La Nature. 

The following method of painting a cement wall was 
described at a recent convention of Canadian master 
painters: The building had become discolored in 
places, and the joints. were of a different color from 
the surface oi the JJlocks. Two parts of p<Jrtland ce-
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ment, together with one part of marble dust, were 
mixed with water to the consistency of thin paint or a 
thick whitewash. The wall was well wetted before 
the application of this paint and kept constantly wet 
while the material was applied, and then kept for a 
day in order to make the cement wash adhere to the 
cement surface. The wash was applied with ordinary 
whitewash or calcimine brushes, and a man was kept 
busy playing a spray on it while the work was being 
done. The whole secret of success lay in keeping the 
wall constantly wet. 

CHINESE WILD SlLH.. 
> WILD or so-called "mountain" silk is produced b y  
the oak bombyx (Anthere.a Pernyi) silkworm, the eggs 
of which are imported from Ho-Nah. For some time 
past only cocoons have been supplied to Kweh-Chu and 
Tze-Chuan-the center of the wild silk industry. The 
price of cocoons per wan (myriad) varies from 30 to 
33 taels (1 tael = about % cent), but those containing 
females fetch 10 taels per 1,000. One female produces 
about 40 worms. Ten thousand cocoons yield about 
10 ounces of silk. Of course these figures are only an 
average, as they vary up or down a little according to 
good or bad years. These cocoon's require greater care 
than is required �or the ordinary domestic silkworm. 
The Chinese hang them up in their houses, choosing a 
humid, dark spot, where the temperature is always con
stant, and they are carefully guarded from the sun. 
The buffalo stable is generally the place selected. 
About the end of January the cocoons are removed to a 
large room, in which they are hung up; all the win
dows .and apertures are carefully closed, except a hole 
in the ceiling for the escape of the smoke from a 
wooden stove placed in the middle of the room. It is 
left alight for about 20 days, 1:lay and night, .. when the 
moths emerge and immediately attend to "domestic 
business." Each female lays about 60 eggs, which are 
ten times larger than those of the ordinary silkworm. 
The worms (which are born in about 15 to 20 days) 
are collected in baskets, and taken to the mountains 
where the dwarf oaks (Cudrania triloba, Hance) grow 
upon the leaves of which the worms feed. For 60 days 
the worms continue to grow, and they then spin their 
cocoons, the silk from which is wound off and spun to
ward the end of May. The chief centers of production 
of wild silk are the towns of Ki-Kiang, FU-kwang-pa, 
and Tohe-ho-Chen in Se-Chuan, and the towns of 
Tseng-yi-fu, Ma-Chen, Miao-t'ang, Ngan-tse-ki, and 
Tseng-Ngan in Kweh-Chu. There are two qualities-

PART OF NEGATIVE FILM, SHOWING BLOOD 

OF A MOUSE INPECTED WITH 

TRYP ANOSOMES. 

"coarse" and "fine"; the former is made from a thread 
formed from 20 cocoons, and the fine from one from 
8 cocoons. The price varies, but is usually about 340 . 
taels per picul, but a couple of years ago it was 225 
ta.els; it depends upon quantity and quality; fine silk 
is from 10 to 15 taels dearer than the coarse. 

This "wild silk," which is known in Europe as 
"watereel," is sent to France, where it is milled (at 
Lyons and A vignon) and then sent to America, where 
it is made up into a stuff called "rajah." It is also 
now being largely used in aeronautics for the manu
facture of gas bags, for which the silk is fOllnd to JJe 

highly suitable, owing to its tenacity. 
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